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ROLLER 
[Walze] 

Assignee: Sigri Elektrographit GmbH 

The invention relates to a roller, especially a roller for high rotational speeds. 

Rollers driven at high rotational speeds are exposed to a large centrifugal force, whose 
magnitude is proportional, among other things, to the roller mass. The forces applied to quickly 
rotating metallic rollers with relatively large mass deform the cylindrical rollers into 
barrel-shaped bodies, so that the gap width between two rollers or one roller and a stationary 
counter body is not constant over the length of the roller. Roller products are deformed 
correspondingly and loaded non-uniformly. Other disadvantages of large mass metallic rollers 
are the high moment of resistance and the relatively large forces, which are formed as a result of 
asymmetries, which are designated as an unbalanced mass, and which generally increase with the 
density of the roller material. On the other hand, one important advantage of metallic rollers is 
the smooth surface, which is more or less resistant to wear and which is a condition for the 
production of a roller product with high surface quality. 

The invention is based on the problem of decreasing the deformation of rollers due to 
centrifugal forces and reducing the moments of resistance and the unbalanced forces, without 
negatively affecting the quality of the casing surface. 

The problem is solved with a roller, whose hollow cylindrical roller body comprises a 
carbon fiber-reinforced plastic and whose casing is coated with a resistive metal. 
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The term "carbon fiber-reinforced plastic" is understood to mean resin bodies with 
embedded carbon fibers. Due to the greater thermal resistance and the lower plasticity, in general 
duroplastic resins are to be preferred for the roller body, e.g., epoxy resins, polyester resins, or 
phenolic resins, although under certain conditions, thermoplastic resins are also suitable, e.g., 
polypropylenes, polyamides, or polycarbonates. The reinforcing carbon fibers, this term is also 
understood to include graphite fibers, are distributed in the form of short cut fibers more or less 
statically in the resin matrix or preferably arranged in layers. A layered arrangement enables a 
greater number of fibers to be worked into a given resin matrix and allows the fibers to be 
oriented corresponding to the actual loading conditions. Both measures increase the strength and 
stiffness of the roller body. Examples are unidirectional wound bodies and band-shaped 
laminated hollow cylinders. 

The density of the hollow cylindrical roller bodies made from carbon fiber-reinforced 
plastic equals approximately 1.5-1.6 g/cm 3 , versus approximately 7.8 g/cm 3 for steel. The 
strength and modulus of elasticity are functions, among other things, of the types of fibers that 
are used, the amount and orientation of the fibers, and the type of resin. Average values are 
approximately 500-to 1000 MPa (tensile strength) and 50 to 100 GPa (modulus of elasticity) 
versus approximately 1 100 MPa and 210 GPa for steel. The mass of the hollow cylindrical roller 
body according to the invention equals only a fifth of the mass of a steel roller for an only 
slightly smaller moment of resistance. The roller body obtains the metallic surface quality 
through coating with a resistive metal, especially a metal from the group of nickel and 
chromium. The type of metal and the thickness of the metal coating, which can equal 
approximately 10-1000 jam, are adapted specifically to the conditions of use for the rollers. For 
applying the metal coating, for example, the roller body comprising carbon fiber-reinforced 
carbon [plastic] is chemically cut or etched, a copper layer is deposited in a currentless method 
on the roughened casing surface, and then a metal layer of arbitrary thickness is electroplated. 
The surface quality of the coated roller is identical to that of solid metallic rollers, whose mass, 
as described above, is approximately five times greater. 

The invention is explained below with reference to drawings. Shown are: 

Figure 1, a hollow cylindrical roller, 

Figure 2, a hollow cylindrical roller according to the invention. 

Figure 1 shows a roller 1 with a hollow cylindrical roller body 2 and a bearing journal 3, 
which is connected to the roller body 2 with a non-positive or positive fit in an arbitrary way. In 
Figure 2, the roller body 2 comprises a hollow cylinder made from carbon fiber-reinforced 
carbon 4, which is provided with a layer made from a resistive metal 5. 
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Rollers according to the invention distinguish themselves through low mass and high 
stiffness. They are suitable especially for rotary machines with rotational speeds above 
approximately 1000 revolutions/min for manufacturing foils and films. 

Claims 

1. Roller with a hollow cylindrical roller body, characterized in that the roller body 
comprises a plastic reinforced with carbon fibers and its casing is coated with a resistive metal. 

2. Roller according to Claim 1, characterized in that the roller body is coated with a metal 
from the group of nickel, chromium. 
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